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Background
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Environmental concerns play an increasing role in f inancial markets

(1) More information on the cost of climate change
- For ex, global costs of weather disasters (hurricanes Katrina and Sandy, 
tropical cyclones, wildfires) rose significantly, related to global warming

(2) Regulatory initiatives
- Especially in Europe (European commission action plan for sustainable 
finance, green taxonomy, European labels, etc.)

(3) Banks and institutional investors’ commitments t o climate initiatives
- For ex: Climate Finance Leadership Initiative / Climate Action 100+, Principles 
for Responsible Banking

(4) More appetite from individual investors for gre en products 
- Evidence on pension plans: Bauer et al. (2019), Brière and Ramelli (2021)



Background
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Higher environmental concerns have two different im pacts on green stock 
returns: 

1. Higher awareness of climate risks, changing the way investors 
incorporate fundamental information (Engle et al., 2020)  fundamental 
demand

2. Higher “willingness to pay” for environmental resp onsibility (Pastor, 
Stambaugh, and Taylor, 2020)  non-fundamental demand

Empirical challenge: How to disentangle these two components and study their 
effects on financial markets? 

Policy relevance: Investors/regulators need to understand what the current 
pricing of green firms is reflecting
 Recent outperformance of green stocks may reflect both components 
 Willingness to pay can fluctuate, important to manage the risks of a “green bubble”



Research questions and preview of main results 

1. How to proxy for shifts in investors’ non-fundam ental green demand ?

2. What is the impact of green sentiment on asset p rices?

3. What is the impact of green sentiment on firms’ decisions? 
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 We propose a new method to measure non-fundamental demand (“green sentiment ”) 
based on abnormal inflows into green ETFs . 

 Higher green sentiment is associated with an out-performance of greener stocks 
(60 bp over 6 months for 1 stdev higher green sentiment).

 Higher green sentiment is associated with higher capex and cash accumulation by 
green firms, especially those that are more equity dependent.



Related Literature
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- Investors’ sentiment
- Identification and impact on stock returns (Baker and Wurgler, 2006 ; Baker et al., 

2012 ; Ben-David et al., 2020)
- Measuring non-fundamental demand from ETFs’ arbitrage activit y (Brown,

Davis and Ringgenberg, 2020 ; Davies, 2020)

- Pricing impact of climate news 
- Engle et al., 2020 ; Ossola et al., 2020

- Implications of changing investors’ beliefs about cli mate
- Measuring the beliefs of marginal investors or CEOs (Choi et al., 2019 ; Alok et 

al., 2019 ; Krueger et al., 2020) 
- Characterizing new market equilibrium with heterogenous investors with

different ESG tastes (Pastor et al., 2020 ; Zerbib, 2020)
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Identifying green sentiment 
from ETF arbitrage activity
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ETFs offer a unique setting to identify non-fundame ntal demand shocks 

• ETFs and their underlying assets (UA) have the same fundamental value
• ETFs are more prone to sentiment than UA, due to their different ownership

• Violations of the law of one price between ETFs and UA reveal non-fundamental demand 

• Mispricings incentivize arbitrageurs to create or redeem ETF shares , creating observable 
ETF flows

Literature on ETFs and non-fundamental demand: Ben-David, Franzoni, and Moussawi (JF, 
2017),  Brown, Davies, and Ringgenberg (RF, 2020), Davies (JQFA, 2020). 

We use the abnormal flows into green ETFs as a proxy of market-wide changes in investor 
appetite for environmental responsibility that are not priced in the value of the underlying 
assets  proxy for non-fundamental demand

Identifying Green Sentiment



8

Identifying Green Sentiment

Measuring green ETFs abnormal flows

- To measure the creation/redemption activity by arbitrageurs (APs), we 
define ������,� as the % change in monthly ETF Nb of shares outstanding
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- To get the time series dynamics of green sentiment, we perform T cross-
sectional regressions of monthly ETF flows on a green dummy + controls
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NB: This allows us to control for the massive inflows / increases in popularity for all ETFs. 
We capture the demand for green ETFs that is distinct from aggregate ETF demand.



9

Green ETFs

23 ETFs whose names include: 
“climate”, “carbon”, “clean”, 
“solar”, “fossil”, “renewable”, 
“environment”, “wind”, 
“ecological”, “green energy”, 
“progressive energy” (+ manual 
check). 

Data and green ETFs

All US-listed equity ETFs, drop L-S and funds investing exclusively outside US  1,195 ETFs 
Data from Bloomberg, Morningstar and ETF Global

Identifying Green Sentiment
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• Negative climate news : “Crimson 
Hexagon negative climate news'' index 
proposed by Engle et al. (RFS, 2020).

• Google climate SVI : Google search 
value index in US for ‘‘Climate change’’ 
(Choi et al, RFS, 2020, Ilhan et al., RFS, 
2021)

Green sentiment correlates positively with
Google climate SVI (0.29) but negatively with
news-based climate risks (-0.28).

Identifying Green Sentiment

The Green Sentiment Index
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Effect of green sentiment 
on stock returns
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Green sentiment and stock returns

12

Estimating the effects of green sentiment

- OLS panel regression of monthly stock returns on green sentiment*firm's environmental score, 
and firm characteristics (market beta, size, book-to-market, profitability, momentum, leverage), 
with industry FE, with/wo time FE, firm clustering
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Stocks and firm characteristics

- All common shares listed on US major stock exchanges (NYSE, NYSE Arca, AMEX, and 
NASDAQ) from Compustat Capital IQ North America Daily database 

- Environmental ratings from Sustainalytics (robustness check with MSCI-KLD )

- Monthly data, sample period: January 2010 – June 2020



Green sentiment and stock returns
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Descriptive statistics of firm characteristics
Explanatory variables

Dependent variables



Green sentiment and stock returns
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• Green firms with 1-SD ↑ Green Sentiment have a 8 bp ↑
return in month t

• Shifts in green tastes are persistent : a ↑ green sentiment 
in t is followed by a 29 bp ↑ return in t+1, effect growing 
until 59 bp in t+6 

 Green sentiment leads to a persistent outperformance of 
green stocks
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The effect does not revert even through t+12

Green sentiment and stock returns



Green sentiment and stock returns
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Green sentiment vs climate risk (1/2) 
- How much is explained by sentiment vs fundamental news

• Green sentiment and fundamental news have a similar 
impact on stock returns: 7.5 and 8.7 bp in month t

• Both have a persistent effect (resp. 66 bp and 61 bp
in t+6)

 Climate news and green sentiment impact stock 
prices through different channels
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Green sentiment and stock returns

Green sentiment vs climate risk (2/2) 
- Impact on analysts’ forecast revisions

Δ EPS forecast: 
monthly change in average 
earnings forecasts (Landier
and Thesmar, RCFS, 2020) 

Green sentiment does not explain EPS forecasts 
revisions, despite its effect on stock returns

 Negative climate news index is associated with an 
increase in average EPS forecast of green firms at the 
2-year horizon
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Do the results reflect a “mechanical” propagation of non-fundamental shocks from ETFs to the 
underlying securities, à la Franzoni et al. (2017)? 

Green-ETF ownership:
% of market cap own by 
Green ETFs, based on 
CRSP mutual funds 
holdings data.  

Green sentiment and stock returns

Controlling for direct ETF price pressure 

Stocks held by green ETFs are not affected more 
by higher green sentiment (due to ETF buying price 
pressure)
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Effect of corporate
behavior
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Green sentiment and corporate behavior

20

Estimating the effects of green sentiment

- OLS panel regression of quarterly firm’s capital expenditures and cash holdings, for various 
levels of credit rating (low:<BBB-, middle, high:>=A)
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Financing channel mechanism
Green preferences can influence a firm's cost of capital, which in turn could allow green firms 
to make more investments (Heinkel et al., 2001; Pastor et al., 2020; Oehmke and Opp, 2020; 
Landier and Lovo, 2020; De Angelis et al., 2020)

Green sentiment and corporate behavior

1-SD ↑ average Green Sentiment over quarter q  ↑ 
0.26% capital investments and 0.27% cash holdings 
in the same quarter (5% and 3% relative increase)
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Heterogeneity across ratings
The effect is heterogenous based on firms’ access to capital and equity dependence proxied
by their rating (in line with Baker et al., 2003)

Green sentiment and corporate behavior

• Green sentiment impact on Capex is concentrated on 
firms with low/medium credit ratings

• Green sentiment impact on cash holdings is larger for 
firms with low credit rating

 Green sentiment has a larger impact on financially 
constrained firms, allowing them to invest hold more 
precautionary cash



Concluding remarks
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Main contributions

- We proposed a novel measure of “green sentiment” based on the 
estimation of non-fundamental demand shocks on green ETFs

- Changes in green sentiment predict a 60 bp long-lasting stock price 
outperformance of more environmentally responsible firms (economic 
impact comparable to that of climate news)

- A higher green sentiment allows environmentally responsible firms to 
increase capital investments and cash holdings



Concluding remarks
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Policy implications

- A key difference between "green sentiment" and traditional "sentiment" is its 
long-lasting impact on assets’ returns and its real impact on firms

- Important role of capital markets : shifts in investors' tastes can tilt 
investment from brown to green firms , which affect the cost of capital , 
which in turn affect investment (Battiston et al., 2021)

 Risk that green sentiment may divert resources away from brown firms 
with high green innovation potential (Cohen et al., 2020)

 How green firms use the extra resources is a critical issue
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⎯ DISCLAIMER

The data used to carry out this study comes from the processing of record keeping and account keeping of AMUNDI ESR employee and pension savings accounts. These
data have been analyzed anonymously for scientific, statistical or historical research purposes.
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